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E-mail address: k.m.dunn@cphc.keele.ac.uk (K.M.Background: Back pain is common and some sufferers consult GPs, yet many sufferers develop persistent
problems. Combining information on risk of persistence and prognostic indicator prevalence provides
more information on potential intervention targets than risk estimates alone.
Aims: To determine the proportion of primary care back pain patients with persistent problems whose
outcome is related to measurable prognostic factors.
Methods: Prospective cohort study of back pain patients (30–59 years) at ﬁve general practices in Staf-
fordshire, UK (n = 389). Baseline factors (demographic; episode duration; symptom severity; pain wide-
spreadness; anxiety; depression; catastrophising; fear-avoidance; self-rated health) were assessed for
their association with disabling and limiting pain after 12-months. The proportion of those with persis-
tent problems whose outcome was related to each factor was calculated.
Results: Prevalence of prognostic factors ranged from 23% to 87%. Strongest predictors were unemploy-
ment (adjusted relative risk (RR) 4.2; 95% CI 2.0, 8.5) and high pain intensity (4.1; 1.7, 9.9). The largest
proportions of persistent problems were related to high pain intensity (68%; 95% CI 27, 87%) and unem-
ployment (64%; 33, 82%). Combining these indicated that 85% of poor back pain outcome is related to
these two factors. Poor self-rated health, functional disability, upper body pain and pain bothersomeness
were related with outcome for over 40% of those with persistent problems.
Conclusions: Several factors increased risk of poor outcome in back pain patients, notably high pain and
unemployment. These risks in combination with high prevalence of risk factors in this population distin-
guish factors that can help identify targets or sub-groups for intervention.
 2010 European Federation of International Association for the Study of Pain Chapters. Published by
Elsevier Ltd. All rights reserved.1. Introduction
Back pain is common in the general population; around 30%
have low back pain (LBP) during any 1 month (Papageorgiou
et al., 1995; Webb et al., 2003), and at least 60% of adults experi-
ence LBP during their lifetime (Papageorgiou et al., 1995; Hillman
et al., 1996; Walsh et al., 1992). LBP has important consequences
for sufferers. It is linked to the onset of psychological problems
such as depression (Carroll et al., 2003) and is also a major cause
of work absence, leading to substantial economic consequences
(Wynne-Jones et al., 2008). LBP is therefore a signiﬁcant public
health problem.
Although many LBP sufferers do not recover completely
(Hestbaek et al., 2003), fewer than one-third seek healthcare
(Carey et al., 1996; McKinnon et al., 1997). As LBP is so common,ernational Association for the Stud
ch UK Primary Care Centre,
dshire ST5 5BG, UK. Tel: + 44
Dunn).this means 6–9% of adults seek healthcare for LBP annually (Croft
et al., 1998; Dunn and Croft, 2005; Royal College of General Practi-
tioners and Ofﬁce of Population Censuses and Surveys, 1995). It is
therefore a considerable burden on primary care, where most LBP
management occurs, and several studies have investigated progno-
sis in primary care (Lanier and Stockton, 1988; Von Korff et al.,
1993; Coste et al., 1994; Klenerman et al., 1995; Croft et al.,
1998; van den Hoogen et al., 1998; Reis et al., 1999; Schiøttz-Chris-
tensen et al., 1999; Carey et al., 2000; Nyiendo et al., 2001; Burton
et al., 2004; Jones et al., 2006; Mallen et al., 2007). These studies
have focused on prognostic ability, including factors measuring
pain intensity and widespreadness, disability and psychological
status, but have not investigated the proportion of poor prognosis
that is related to each factor.
Population attributable fractions (PAFs) are used in aetiological
research to estimate the public health impact of removing a puta-
tive cause of disease from a population. They depend on the
strength of association between cause and effect, and on the pop-
ulation prevalence of the causal factor – because smoking is com-
mon, the proportion of lung cancer attributed to it is high and they of Pain Chapters. Published by Elsevier Ltd. All rights reserved.
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tial. This is an advantage over presentation of relative risks (RRs),
as rare exposures with high RRs may not present good population
intervention targets. Such calculations can also be applied to prog-
nostic factors in presenting illness or established disease – the pop-
ulation in this case is everyone with the illness, and the calculation
refers to outcome rather than disease onset. When identifying
sub-groups for treatment targeting, factors identifying high-risk
patients are not necessarily causal, and therefore standard PAF
interpretation – that the relationship being quantiﬁed is causal –
might not apply. However, the PAF calculation itself provides use-
ful information on prognostic markers, or groups in which to target
interventions, and gives clear methods for comparing the impact of
new interventions. For example, if two prognostic indicators have
similar associations with outcome, but one is common and the
other rare, intervening on the common factor would have greater
public health impact. We therefore aimed to determine the risk
factors for poor prognosis – and their relative contributions to out-
come – in adults consulting with LBP in primary care.
2. Methods
We included patients from the Backpain Research in North Staf-
fordshire (BaRNS) Study, a prospective cohort of primary care LBP
patients (Dunn and Croft, 2005). The North Staffordshire Local Re-
search Ethics Committee approved this study.
2.1. Patients and setting
Participants were recruited from ﬁve computerised General
Practices in North Staffordshire, UK, covering a socio-economically
and geographically heterogeneous population (Noble et al., 2004).
Consecutive patients aged 30–59 years consulting their General
Practitioner (GP) with LBP during the 12-months following October
2001 were sent a self-completion questionnaire. Patients were
identiﬁed through the use of morbidity codes indicating a LBP con-
sultation at the general practice. Further details of patient recruit-
ment are reported elsewhere (Dunn and Croft, 2005). Patients
returning the baseline questionnaire (65%, n = 935) and consenting
to further contact (83%, n = 776) were sent a 12-month follow-up
questionnaire. Information was available on 72% at 12-months, of
whom 389 provided full information (see Fig. 1). Included partici-
pants had similar baseline characteristics to the total baseline sam-
ple; their mean age (n = 389) was 46.7 years, compared with 45.6
for baseline responders (n = 935), 54.2% were female vs. 56.6%,
mean pain intensity was 4.6 in both samples, mean modiﬁed Ro-
land-Morris Disability (RMDQ) score was 10.0 vs. 9.7, and mean
Hospital Anxiety and Depression (HADS) Scores were 8.6 (anxiety)
and 7.2 (depression) in this sample vs. 8.6 and 7.1 in the total base-1464 consecutive LBP patients (30 to 59 years) 
consulted at 5 UK general practices during 1 year
935 (65%) responded
776 (83%) consented to follow-up
556 (72%) responded to 12-month follow-up
389 included in study sample
Fig. 1. Flow chart showing inline sample. Included participants were also similar at follow-up to
the group returning only the brief 12-month questionnaire
(n = 90), with 26% of the brief responders saying that their back
pain was very or extremely bothersome at 12-months, compared
to 20% of the included sample.2.2. Potential prognostic factors
The baseline questionnaire contained demographic items plus
questions relating to LBP intensity, disability and psychological
status. The reliability of these instruments has been established
in a similar sample (Dunn et al., 2003). Age was dichotomised at
the mid-point of the study sample, with older age being 45–
59 years. Participants were asked for their highest educational
qualiﬁcation, and were categorised into those with and without
education beyond age 16 years. People in employment who said
that they were slightly or severely dissatisﬁed with their job were
deﬁned as being dissatisﬁed. Similarly, people who were not in
employment who said that they were slightly or severely dissatis-
ﬁed with not being employed were deﬁned as being dissatisﬁed.
These two variables were combined to produce a variable called
satisfaction with work status. The deﬁnition of work absence due
to LBP comprised people who were employed but currently off
work due to low back pain plus people who were unemployed
and reported that this was due to LBP.
LBP episode duration was measured using recall of time since
the patients’ last pain-free month; long duration was deﬁned as
three or more years since the start of the episode (Dunn and Croft,
2006). Pain intensity was measured using the mean of three 0–10
numerical rating scales for least and usual LBP over the previous
2 weeks, and current LBP intensity; scores of ﬁve or more were de-
ﬁned as high pain intensity (Dunn et al., 2010). Functional disabil-
ity was measured using the modiﬁed 23-item RMDQ (Patrick et al.,
1995) with high functional disability deﬁned as a score greater
than 14 (Cherkin et al., 1998). Bothersome LBP was deﬁned if peo-
ple rated their pain during the previous 2 weeks as very much or
extremely bothersome (Dunn and Croft, 2005). Information on pre-
vious LBP, and presence or absence of leg pain, distal leg pain and
upper body pain (shoulder, arm, neck or head) over the previous
2 weeks was also collected.
Probable cases of clinical anxiety or depression were deﬁned as
scores of eleven or more on the HADS (Zigmond and Snaith, 1983).
People were classiﬁed as catastrophisers if they felt that the pain
was terrible and was never going to get any better based on a mod-
iﬁed item from the Coping Strategies Questionnaire (Rosenstiel and
Keefe, 1983). The use of single items to measure this construct has
since been validated (Jensen et al., 2003), and the construct validity
of this particular question has been established (Hill et al., 2008).
Fear-avoidance beliefs were recorded if people stated that they529 non-responders to baseline
159 non-consenters
220 non-responders at 12-months
77 had missing data at baseline / follow-up
90 completed a brief follow-up questionnaire
clusion in study sample.
Table 1
Baseline characteristics of study sample (n = 389).
No. %
Gender (female) 211 54.2
Age group (older) 235 60.4
Education (left <16 years) 199 51.2
Not being in employment 140 36.0
Dissatisfaction with work status 164 42.2
Work absence 98 25.2
Previous history 338 86.9
Long duration 165 42.4
High functional disability 118 30.3
High pain intensity 181 46.5
Leg pain 258 66.3
Distal leg pain 165 42.4
Upper body pain 286 73.5
Bothersomeness 204 52.4
Anxiety 136 35.0
Depression 96 24.7
Fear-avoidance 90 23.1
Catastrophising 107 27.5
Poor self-rated health 152 39.1
Low vitality 107 27.5
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for them to get injured, an item modiﬁed from the Tampa Scale for
Kinesiophobia (Kori et al., 1990) and recommended for use as a sin-
gle item (Vlaeyen et al., 2001). Self-reported health status was
measured as reporting fair or poor on the general health percep-
tions question, and vitality was measured using with the vitality
sub-scale, from the Short Form-36 questionnaire (Ware, 2000).
For vitality, people below the bottom tertile (with scores less than
25) were deﬁned as having low vitality.
2.3. Outcome
Outcome 12-months after baseline was measured using the
Chronic Pain Grade (CPG; Von Korff et al., 1992). This classiﬁes
individuals into grades of chronic LBP: 0 (pain free), I (low disabil-
ity, low intensity), II (low disability, high intensity), III (high dis-
ability, moderately limiting) and IV (high disability, severely
limiting). A poor outcome is deﬁned here as CPG IV (highly dis-
abling and severely limiting LBP). This measure was chosen as
the outcome as it was not included as a prognostic indicator in
the current analysis.
2.4. Statistical analysis
Participants who returned the complete baseline and 12-month
questionnaires were included in this analysis. Crude RRs with 95%
conﬁdence intervals (CI) were calculated for the associations be-
tween all potential prognostic indicators at baseline and 12-month
outcome. Indicators that had a statistically signiﬁcant association
with outcome were then adjusted for potential confounders using
Cox regression models with a constant time variable (Thompson
et al., 1998). Six domains considered a priori to provide potential
for confounding were adjusted for: episode duration, symptom
severity (the strongest crude RR between pain intensity or disabil-
ity), widespreadness of pain (the strongest of leg pain, distal leg
pain or upper body pain), pain affect (the strongest crude RR be-
tween anxiety or depression), pain cognitions (the strongest crude
RR between fear-avoidance or catastrophising) and self-reported
health status. If none of the indicators within a particular con-
founding domain were statistically signiﬁcantly associated with
outcome in crude analyses, they were not considered to be con-
founders for the particular associations being investigated, and
were not adjusted for. Indicators were not adjusted for other fac-
tors within the same domain. Additional inclusion of indicators
within the same domain may have led to adjustment for factors ly-
ing on the same causal pathway, i.e. not confounders.
The proportion of those with persistent problems whose out-
come was related to each factor was calculated using a PAF for-
mula. Unadjusted ﬁgures were calculated using unadjusted RRs
with the formula pr(RR  1)/(pr(RR  1)+1), where pr is the pro-
portion of the population exposed (the proportion with the prog-
nostic indicator). This formula is inappropriate when confounding
exists and adjusted RRs are used as it can lead to biased estimates
(Rockhill et al., 1998) and many prognostic indicators for LBP are
likely to be inter-related. Therefore adjusted ﬁgures were calcu-
lated from the adjusted RRs using the more appropriate formula
when confounding is likely to exist: pd((RR  1)/RR), where pd is
the proportion of those with a poor outcome at 12 months who
were exposed. Ninety-ﬁve percent CIs were calculated using a
method based on the Bonferroni inequality (Natarajan et al.,
2007).
For the domains covering more than one risk factor, adjusted
cumulative proportions based on combining the two strongest risk
factors within each domain were calculated to ascertain the cumu-
lative ﬁgure from each domain (Rockhill et al., 1998; Bruzzi et al.,
1985). This was calculated using the formula
Pk
i¼0pdi
ðRRi1Þ
RRi
, wherepdi is the proportion of those with a poor outcome at 12 months
in the ith exposure level across the two risk factors and RRi is the
adjusted RR for the ith exposure level compared to the group
without either risk factor. This formula is recommended as being
most valid when adjusted RRs are necessary due to confounding
(Rockhill et al., 1998). These domain-speciﬁc proportions were ad-
justed for each of the other domains as before. A ﬁnal adjusted
cumulative proportion based on the two risk factors with the high-
est adjusted proportion (regardless of domain) was also calculated.
Analysis was carried out using Stata 9.0.3. Results
The proportion of the 389 participants with each potential prog-
nostic indicator at baseline is shown in Table 1. The most common
factor was previous history of LBP (87%). Older age, leg pain and
upper body pain were also present in over 60% of the sample.
Two ﬁfths of the sample reported having three or more years since
the start of their back pain; of these, 40% reported having their pain
for over 10 years. Among people with less than 3 years of pain, a
third (33.5%) reported that their pain had started in the previous
3 months. All baseline prognostic indicators were present in over
a ﬁfth of the sample. At 12-months, 6.7% were pain free (CPG 0),
60.9% were in CPG I–II, 14.7% in CPG III and 17.7% of the sample
had a poor outcome (CPG IV).
3.1. Prognostic indicators
Table 2 presents the associations between potential baseline
prognostic indicators and 12-month outcome. In unadjusted anal-
yses, 17 baseline factors were signiﬁcantly associated with highly
disabling and severely limiting pain at follow-up. Not being in
employment, work absence, high pain intensity or functional dis-
ability, bothersomeness and poor self-rated health indicated the
strongest risk of a poor prognosis, all had statistically signiﬁcant
crude RRs above ﬁve. After adjustment for potential confounders,
statistically signiﬁcant associations remained for seven baseline
factors: not being in employment, work absence, long episode
duration, high functional disability, high pain intensity, anxiety
and poor self-rated health. The strongest associations with out-
come were found for not being in employment (RR 4.2; 95% CI
2.0, 8.5) and high pain intensity (RR 4.1; 95% CI 1.7, 9.9).
Table 2
Relative risks (RR) for the association between baseline risk factors and outcome at
12-months (n = 389).
Risk factor Unadjusted Adjusted
RR (95% CI) RR (95% CI)
Gender (F) 1.03 (0.64, 1.66) – –
Age group (older) 1.02 (0.63, 1.65) – –
Less education 2.04 (1.23, 3.38) 1.20 (0.71, 2.04)
Not being in employment 9.38 (4.92, 17.87) 4.15 (2.03, 8.51)
Dissatisfaction with work status 3.89 (2.27, 6.65) 1.77 (0.99, 3.17)
Work absence 5.57 (3.39, 9.14) 2.40 (1.40, 4.10)
Previous history 1.01 (0.50, 2.03) – –
Long duration 2.39 (1.46, 3.90) 1.66 (1.01, 2.74)
High functional disability 6.51 (3.80, 11.14) 2.81 (1.42, 5.57)
High pain intensity 10.18 (4.66, 22.24) 4.13 (1.73, 9.88)
Leg pain 3.00 (1.53, 5.86) 1.34 (0.67, 2.68)
Distal leg pain 1.77 (1.10, 2.84) 0.99 (0.61, 1.62)
Upper body pain 3.78 (1.64, 8.74) 2.17 (0.93, 5.05)
Bothersomeness 6.05 (3.00, 12.18) 2.11 (0.92, 4.82)
Anxiety 4.56 (2.71, 7.67) 1.84 (1.05, 3.25)
Depression 3.97 (2.47, 6.39) 1.53 (0.90, 2.61)
Fear-avoidance 2.14 (1.32, 3.46) 1.08 (0.66, 1.78)
Catastrophising 4.94 (3.01, 8.11) 1.46 (0.83, 2.54)
Poor self-rated health 5.61 (3.17, 9.95) 2.46 (1.35, 4.51)
Low vitality 2.88 (1.79, 4.61) 1.05 (0.63, 1.76)
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The proportion of persistent problems at 12 months associated
with each factor, calculated using PAFs, is shown in Table 3. All
proportions fell after adjustment, but many of the adjusted ﬁgures
were high: ﬁve prognostic indicators had statistically signiﬁcant
proportions, and six were above 40%. The highest proportion was
for high pain intensity, indicating that in 68% of LBP patients with
a poor outcome, outcome is related to high baseline pain intensity,
regardless of the presence of the other risk factors. The next high-
est proportion was for not being in employment (64%). Poor self-
rated health, and high functional disability, upper body pain and
pain bothersomeness all also had proportions over 40% (although
non-signiﬁcant for upper body pain and bothersomeness).
Combining risk factors within domains showed that symptom
severity had the highest cumulative effect (Table 4); people with
both high pain and high functional disability comprised 72% ofTable 3
Adjusted population attributable fractions (PAFs) for the association between baseline
risk factors and outcome at 12-months (n = 389).
Risk factor Unadjusted Adjusted
PAF (%) PAF (%) (95% CI)
Gender (F) – – –
Age group (older) – – –
Less education 34.7 11.6 (28.1, 43.1)
Not being in employment 75.1 63.8 (32.6, 81.9)
Dissatisfaction with work status 54.9 32.2 (5.8, 59.5)
Work absence 53.5 38.0 (11.8, 59.3)
Previous history – – –
Long duration 37.1 25.4 (3.3, 49.8)
High functional disability 62.6 47.6 (13.5, 70.2)
High pain intensity 81.0 68.1 (27.1, 87.0)
Leg pain 57.0 21.5 (47.9, 61.2)
Distal leg pain 24.5  0.4 (33.0, 29.4)
Upper body pain 67.2 49.2 (17.2, 79.5)
Bothersomeness 72.6 45.8 (16.5, 76.3)
Anxiety 55.4 32.5 (2.2, 58.4)
Depression 42.3 19.5 (8.8, 44.5)
Fear-avoidance 20.8 3.0 (17.2, 25.2)
Catastrophising 52.0 20.6 (15.5, 48.8)
Poor self-rated health 64.3 46.5 (12.4, 69.5)
Low vitality 34.0 2.7 (27.6, 30.8)everyone with a poor outcome and were almost seven times more
likely (RR 6.9) to have a poor outcome than people with neither
high pain nor high disability. The cumulative proportion was 74%
for the symptom severity domain, indicating that in almost three
quarters of people with a poor outcome, that outcome is related
to baseline symptom severity. Widespreadness of pain had a
cumulative proportion of 70%. Pain affect had a lower cumulative
proportion of 40% with pain cognition having a small effect (13%)
on outcome.
Combining the two individual risk factors with the largest pro-
portions (pain and unemployment) resulted in a cumulative pro-
portion of 85% (Table 5). 78% of the 69 patients with poor
outcome had both high pain and unemployment at baseline com-
pared to 11% of those with better outcomes.4. Discussion and conclusions
We have demonstrated that a range of factors signiﬁcantly in-
crease the risk of a poor outcome in patients visiting their GP with
LBP. These large risks, in combination with high risk factor preva-
lence in this population, leads to substantial proportions of out-
come related to the factors, even after adjustment. Potentially
treatable factors such as high back pain intensity and concurrent
pain in the upper body (multiple site pain) made large contribu-
tions to prognosis (i.e. a large proportion of the poor outcome
was related to these factors), and this is consistent with the pain
intensity being an important target for primary care intervention.
High pain at baseline and not being in employment together were
key factors predicting poor outcome. This highlights that LBP is not
just a problem in people currently employed. Combining risk fac-
tors from within domains showed that risk factors rarely occur in
isolation in these patients, and where predicting prognosis is the
aim, little may be added by measuring a range of factors with sub-
stantial overlap, such as functional disability and pain, or leg pain
and upper body pain.
All the individual prognostic indicators highlighted as statisti-
cally signiﬁcant and independent in this analysis have previously
been found to be important. Examples of these previous studies
are: unemployment (Reis et al., 1999), work absence (Schiøttz-
Christensen et al., 1999), episode duration (Burton et al., 2004;
van den Hoogen et al., 1998; Mallen et al., 2007), functional disabil-
ity (Carey et al., 2000; Coste et al., 1994; van den Hoogen et al.,
1998), pain intensity (Croft et al., 1998; Mallen et al., 2007), anxi-
ety (Lanier and Stockton, 1988; Mallen et al., 2007), and self-rated
health (Deyo and Diehl, 1988). This overall consistency with other
research is evidence towards the generalisability of the ﬁndings.
Factors not highlighted as important in this study included fear-
avoidance and catastrophising. The brief measurement method
used could have impacted on the ﬁndings, but recent reviews (Pin-
cus et al., 2006; Mallen et al., 2007), and a study of similar primary
care back pain consulters (Foster et al., 2010), have not clearly
identiﬁed fear-avoidance beliefs or catastrophising as being indica-
tors of outcome in primary care, although other work suggests that
these factors are important in the pain experience (Thibault et al.,
2008).
Some factors previously identiﬁed as prognostic indicators be-
came non-signiﬁcant following adjustment, such as depression
and upper body pain (indicating multiple pain sites); this is not
necessarily a contradiction to previous research, as many studies
have not adjusted for potential confounders. (Mallen et al., 2007)
Furthermore, we have studied patients who consulted about LBP
but who often had pain in other sites; we have focused on the out-
come of their LBP, but predictors of pain prognosis generally may
be different among all primary care consulters with multiple pains.
Previous history of back pain has been highlighted as a prognostic
Table 4
Cumulative effects of risk factors on poor outcome by domain.a
Baseline risk factor CPG grades I–III at
12 months (%)
CPG grade IVb at
12 months (%)
Adjusted RR Adjusted PAF (%)
Symptom severity
Neither high pain nor functional disability 57 9 1.00
High pain only 22 17 3.10 11.8
High functional disability only 6 1 1.43 0.4
High pain and functional disability 15 72 6.90 62.0
Total 74.2
Widespread pain
Neither leg nor upper body pain 13 1 1.00
Leg pain only 17 7 1.91 3.5
Upper body pain only 25 13 3.06 8.8
Leg and upper body pain 45 78 3.75 57.4
Total 69.6
Pain affect
Neither anxious nor depressed 67 20 1.00
Anxious only 16 23 1.80 10.3
Depressed only 6 9 1.47 2.8
Anxious and depressed 12 48 2.34 27.4
Total 40.4
Pain cognitions
Not catastrophising nor fear-avoidance 69 32 1.00
Catastrophising only 11 29 1.24 5.7
Fear-avoidance only 11 3 0.46 3.4
Catastrophising and fear-avoidance 8 36 1.40 10.4
Total 12.7
a For domains with more than two risk factors.
b Deﬁned as poor outcome.
Table 5
Cumulative effects of high pain intensity and not being in employment on poor
outcome.
Baseline risk
factor
CPG grades I–III
at 12 months
(%)
CPG grade
IVa at
12 months (%)
Adjusted
RR
Adjusted
PAF (%)
Neither high
pain nor
unemployed
48 4 1.00
Unemployed only 15 6 3.52 4.2
High pain only 26 12 3.31 8.1
High pain and
unemployed
11 78 14.41 72.8
Total 85.1
a Deﬁned as poor outcome.
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supported here, probably due to the very high proportion of the
sample with prior back pain (87%). Although a wide range of prog-
nostic indicators were included here, other factors have been iden-
tiﬁed elsewhere (e.g. Mallen et al., 2007; Foster et al., 2010) and it
would be useful to examine these. Replication in other samples,
perhaps with recent onset back pain, would be useful, as the cur-
rent sample was mixed, and contained many people with long
duration of pain.
A strength of this study is presentation of the contribution of
prognostic factors to poor outcome through the use of adjusted
PAF calculations. Whilst adjustment for confounding is considered
essential for models of outcome prediction, adjustment of PAFs is
rare. Table 3 demonstrates that proportions can change substan-
tially following adjustment, and presentation of unadjusted pro-portions would considerably overestimate the contribution of
several factors. Although there was loss to follow-up in the study,
the sample is representative of baseline responders. Attrition
biases are unlikely to substantially inﬂuence the RRs reported here,
as comparisons are within the sample. However, as the proportions
corresponding to each factor are based on associations and risk fac-
tor prevalence, these may be affected. In this analysis, 47% of the
sample had high pain intensity at baseline, compared to 46% in
the total baseline sample; loss to follow-up is therefore unlikely
to have affected the proportions reported. However, initial re-
sponse to the survey was 65%, and it is likely that non-responders
were different to baseline responders. The impact of this is difﬁcult
to assess due to lack of information, but it is likely that the preva-
lence of prognostic indicators would be lower among non-
responders. However, even a 10% change in the prevalence of the
prognostic indicator would only make a difference in the propor-
tion of poor outcome associated with pain intensity of around 4%
(e.g. reducing high pain intensity prevalence from 47% to 37%
would lead to an unadjusted proportion of 77% compared with
81% in Table 3), indicating that our results are likely to be broadly
generalisable. Comparisons are also difﬁcult to make with other
samples due to the different measures used, lack of information
about prevalence of prognostic indicators, and the inability to pro-
duce adjusted ﬁgures without the original data. As proportions dif-
fer according to the prevalence of exposure and strength of
association, estimates of the potential contributions of prognostic
indicators should be made for individual settings.
The factors included in the models presented here either
themselves provide targets for intervention, which could substan-
tially shift population outcomes, or identify the sub-groups where
other interventions could achieve such changes. The factor with the
318 K.M. Dunn et al. / European Journal of Pain 15 (2011) 313–319largest contribution in this paper – high pain intensity – is theoret-
ically modiﬁable in primary care, e.g. using analgesic medication or
spinal manipulation (Chou et al., 2007). Although such treatments
rarely provide complete pain relief, as the risk factor is common
(47% of this sample), even slight improvements in pain manage-
ment leading to a small shift in mean pain levels could have an
important inﬂuence on the LBP population. Targeting pain may
seem obvious, but the fact that many patients still experience pain
after primary care management (Hestbaek et al., 2003) indicates
room for improvement. Targeting such a common factor may also
conﬂict with the expectation that we should be looking for less
common factors to identify the minority who are at risk for long-
term problems, but our whole population approach (in this case a
primary care population) indicates that the most beneﬁt for the
population would be reached by targeting a group of people with
a common factor such as pain. This ﬁnding should be considered
alongside suggestions that a dominant focus on pain as a target
for ‘‘cure” might mean that back pain is being overtreated (Deyo
et al., 2009). However, the ‘overtreatment’ referred to is predomi-
nantly epidural steroid injections, opioids and lumbar magnetic
resonance imaging, none of which are ﬁrst line management
approaches in primary care populations (Van Tulder et al., 2006;
Airaksinen et al., 2006). Other interventions may be warranted
which are less focused on the pain itself, and which may also re-
duce pain levels, such as activity-based interventions, work reha-
bilitation or cognitive behavioural approaches.
The factor identiﬁed with the next highest contribution – not
being in employment – is more problematic within this setting.
In occupational settings, enabling return to work in back pain
sufferers is commonly addressed (Nguyen and Randolph, 2007),
and our ﬁndings justify that priority. However, people without cur-
rent employment would not be addressed in an occupational set-
ting. In current UK primary care, GPs rarely have any inﬂuence
over return to work (if employed) or return to employment (if
unemployed). Our ﬁndings justify the UK government initiative
addressing health, work and wellbeing (http://www.workingfor-
health.gov.uk/). A multifactorial approach, acknowledging social
inﬂuences on LBP, would likely also be beneﬁcial in other settings
where health care and employment are separated.
The PAF calculations are important intervention strategies for
LBP in primary care as a whole, as they estimate the relative contri-
bution of various factors to outcome. Studies in LBP usually only
presentmeasures of association (RRs, ORs), but these vary in overall
contribution according to how common the risk factors are. Using
PAF type calculations provides a useful way of comparing risk fac-
tors of differing prevalence at a population level. While this does
not necessarily address the problems of the small proportion of pri-
mary care consulters with speciﬁc back problems (Deyo and Phil-
lips, 1996), it may enable healthcare providers to identify useful
areas or sub-groups for intervention which could shift outcomes
overall within a primary care population. Given that LBP patients
represent a signiﬁcant proportion of all sufferers in primary care,
this is therefore a sensible arena for public health secondary pre-
vention of persistent LBP, and ﬁgures such as those presented in
this paper can facilitate prioritisation of scarce health resources.Acknowledgement
KMD is funded through a Research Career Development Fellow-
ship from the Wellcome Trust [083572].References
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